it was customary to kill at birth twins or any child who showed a physical deformity; we know of the custom of putting old people out to die when they cease to be useful. We regard these ways of life as uncivilized but it is not very long since large numbers of mental hospital patients were sent to the gas chambers and even in this country at the present time one often hears the remark "What is the use of keeping these people alive". In my view the treatment of the mentally ill may well justify taking risks but the risks must not be lightly taken merely because the patient is mentally abnormal.
My second reason is that if death occurs as the result of a treatment which is not for purposes of urgently saving life it is a dramatic and irreversible complication which no one can disregard as being of minor importance.
The third reason is that my official position with the Board of Control enables me to hear about all the unusual deaths occurring in mental hospitals and M.D. institutions in England and Wales thereby giving an overall picture difficult to achieve in any other way. The information available is in the reports of deaths sent to the Board of Control, letters to Coroners, depositions at inquests, post-mortem reports and in some instances additional facts provided by medical superintendents.
I have been through the records for the last five and a half years (1947 to end of June 1952) in order to pick out the deaths which seem to be directly attributable to the treatment being given. Table I shows the main causes and numbers of deaths due to treatment. The total is considerable when one thinks in terms of individuals and not of statistics and percentages. 
Total 329
I would stress that this is not a statistical paper. My hope is that a factual survey of the numbers of deaths and their post-mortem findings will be useful and of interest tQ those who every day are using treatments that have caused them.
JAN.-PSYCHIAT. 1 ELECTRIC CONVULSION TREATMENT Clearly it is impossible to discuss in detail all the subjects covered in Table I . I shall deal mostly with deaths due to E.C.T. as the numbers that occur in any single individual's experience are invariably small. One doctor stated that prior to the death he reported he had given 5,000 treatments without a fatality, yet another that in his hospital where E.C.T. was used actively there had been no mishap in three years.
An investigation of the use of shock therapy in 305 mental hospitals in the U.S.A. carried out by Kolb and Vogel in 1942 gave a death-rate of 006%, so there is justification for the remark by Sargant and Slater (1944) that the risk of death is usually negligible, though the operative word is the qualifying adverb "usually".
In 1944 Napier reported 6 deaths and believed them to be the only deaths that had occurred in this country. In 1948 Will, Rehfeldt and Neumann reported on 33 deaths due to E.C.T., these being all that they could find reported in the medical journals of their own and other countries.
Excluding According to Alexander and Lowenbach (1944) Professor Meyer (personal communication, 1952) has allowed me to mention one other interesting case, which has not been published, of cerebral embolism in a woman of 28 years who had an underlying subacute rheumatic heart disease without clinical symptoms. The embolism occurred immediately after the second E.C.T. Histological examination showed small vegetations on the cusps of the mitral valve. In a few places corresponding to the vegetations the endocardium was lost and the underlying tissue showed evidence of recent hlmorrhage. In the brain there was a considerable area of recent softening on the right side involving the basal ganglia, insula and adjacent regions of the temporal and parietal lobes (Figs. 1 and 2). FIGS. 1 and 2. Cerebral embolism. Note the softening on the R. side involving basal ganglia, insula and adjacent parts of temporal and parietal lobes. Underlying condition was subacute rheumatic heart disease without clinical symptoms. Embolism occurred immediately after E.C.T., the embolic softening shown in a slide stained for myelin.
These cases show that irreversible cerebral damage can be caused by E.C.T. but leave unanswere4 the question of how much of the damage is due to the current and how much to the effect of the convulsion.
One of the deaths reported by Napier in 1944 was due to massive hxmorrhage in the thyroid gland. This is my excuse for mentioning that in three instances in my series there were thyroid adenomata present, with varying degrees of toxicity. They are not of any special significance but one object of the investigation was to look for coincidences that might be even remotely suggestive. In one of these cases the pathologist did report death as due to E.C.T. contributed to by latent thyroid disease. The patient was a woman with an extensive adenomatous goitre with areas suggestive of toxicity. She had had a hard time. The doctor stated that "it was found necessary to give E.C.T. as a maintenance treatment since, if it was stopped, she became noisy and excitable". She was given 103 treatments before she gave up trying and died.
Another interesting patient was a 39-year-old male schizophrenic with mental defect. After his first treatment he had fractures through the necks of both femora and died next day of acute pulmonary cedema. One wonders if this may not have been another case of fat embolism. Post-mortem examination of the bones showed no abnormal fragility. The bones were completely severed and the necks had been driven into the medullary cavity of each head with great force. I know that accidents can occur. None the less, one or two of these cases raised doubts about the skill with which the treatment was given. I remember investigating an alarming number of fractures of long bones in one hospital. The reason appeared to be the therapeutic enthusiasm of a new medical officer who had failed to appreciate that many of the patients whom he wanted to help were elderly and had been kept in bed for a long time, possibly with a diet that was not entirely adequate, .and that their bones were excessively fragile in consequence.
2 of the 3 patients who died of pulmonary embolus had thrombosed veins in their legs at the time of treatment. 2 other instances of pulmonary embolus from this cause occurred-one in a restless patient under continual narcosis, the other in the leucotomy series. It is a clinical observation worth bearing in mind.
There were 4 instances of patients dying before the convulsion was given. One was a depressed woman of 52 years with a large thyroid adenoma, tuberculosis of the spine and a quiescent tuberculous lesion in the right lung. She had two uneventful fits and died at the third before the fit was given following premedication with atropine, morphine, cyclonal sodium, Flaxedil and Dexedrine. The pathologist reported that there were pin-point hemorrhages on the anterior wall of the fourth ventricle and in the substance of the medulla. Another was a depressed woman of 53 who had had seven treatments with E.C.T. and C 10 in 1949 and made a good recovery. She relapsed in 1951 and it was decided to give E.C.T. although she had bronchiectasis. She was given hyoscine and Flaxedil and died before the first treatment. The third was a woman of 42. In 1948 she was given 4 convulsions but was found to have a fracture ofthe right shoulder. In 1951 it was thought wise to try again with a relaxant as her mental state was so bad. Flaxedil and sodium amytal were used. The patient's breathing failed and she died twenty minutes later without a convulsion having been given. The pathologist found chronic thickening of the pleura on the left side and the lung shrunken in size; he stated as causes of death: (1) "Pulmonary cedema and congestion caused by paralysis of muscles of respiration due to injection of Flaxedil and sodium amytal. (2) Fatty degeneration of heart and liver."
The points that these 3 cases have in common are (1) that they all had pathological lung conditions and (2) that Flaxedil was the relaxant used. The fourth was a man of 63 who died following injection of Tubarine and Pentothal.
In most of the cases where a risk had been recognized and accepted relaxant drugs were used to diminish the risk but I am not sure that the dangers as well as the advantages of relaxants were always recognized; some of the records suggested that they were not. Indeed the whole subject of premedication and relaxants seems to need more research as the advice given by experts is very variable.
Will and his colleagues (1948) say: "The cardiovascular system is placed under.considerable strain by the blood pressure variations that occur and by the anoxemia incident to the post-shock apnoea. The alterations in blood pressure are not eliminated by the use of curare and the period of apnoea may be prolonged by using it with resultant hypoxemia of the cardiac muscle." Jones and Pleasants (1943) say: "It is becoming apparent that curarization is to be used most cautiously in severe cardiac disease, since the period of apncea may aggravate myocardial changes fiom sclerotic vessels." We have already seen that in this series there were 22 cases of cardiac failure and 10 of coronary occlusion, including a case of rupture of the heart wall in a man of 64 who had received premedication with hyoscine and Scoline. On the other hand Bennett (1949) None the less some of the cases do arouse a suspicion that the premedication had something to do with the death. To begin with there are the four already mentioned who died before the fit was given. Then there was a woman of 71 who received 20 applications of E.C.T. in two years. Her blood pressure was rising, so, after careful consideration, she was given hexobarbitone and curare prior to E.C.T. and died after the first treatment. A woman of 27 was given a course of E.C.T. successfully but when given E.C.T. plus curare died after the third treatment. A man of 66 had five short courses of E.C.T. but died at the first treatment with curare. A man of 61 with bronchiectasis was given E.C.T. on four occasions, on the fifth he was also given Eulissin and died. The pathologist said: "Deceased who was under the influence of Eulissin was clearly unable to clear his air passages and collapse of the lungs has resulted." A woman of 42 had 4 shocks in 1948 but fractured her shoulder, so in 1951 she was given sodium amytal and Flaxedil, when she died. The pathologist reported: "Death due to pulmonary cedema and congestion caused by paralysis of muscles of respiration due to Flaxedil and sodium amytal." These cases make one wonder if relaxants are .an unmixed blessing. I am inclined in particular to agree with those who say that relaxants should be used cautiously in cases with cardiac complications. I am certain that more research is needed in this field of the type reported by Thompson and Norton (1951) or Smith and Thomas (1951) .
Information about the number of convulsions received was available in 54 cases and is shown in Table IV . The main point of interest is that half the deaths occurred after the first convulsion. In Will's series the proportion of deaths after the first shock was also high, 8 out of 25, but not so high as here.
Electronarcosis was responsible for 5 deaths but the post-mortem examinations and reported causes of death throw little or no light on the mechanism involved. One, a girl of 21, had a full course of E.C.T. She was later given five treatments with electronarcosis but at the sixth died of "cardiorespiratory failure with collapse of both lower lobes"; another aged 34 had two successful treatments and died after the third due to "shock caused by the effect of treatment in vital nerve centres"; a man of 31 had two courses of E.C.T. and three satisfactory treatments with electronarcosis then died after the fourth of "medullary failure"; nothing was found post mortem. A fourth aged 56 had two courses of E.C.T. then died after his seventeenth electronarcosis treatment; death was said to be due to "cardiac arrest". The fifth died after eighteen treatments of "central cardio-respiratory failure". There is little to help us in these reports. Meyer and McLardy (1950) investigated 2 cases where death occurred during the fourth and fifth fits respectively and found no structural changes of any significance. Alpers and Madow (1948) , however, reported one death with diffuse recent haemorrhages occurring at the first treatment.
LEUCOTOMY
During the years under review there were about 180 deaths directly resulting from the operation of leucotomy in mental hospitals. The number of operations was between 8,000 and 9,000 giving a death-rate of approximately 2 %. This has remained fairly constant over the years and is in accord with results elsewhere.
A hundred case reports were examined but the results do not seem to add anything to already existing knowledge and will be only mentioned briefly. There were a few more women than men. The age distribution is shown in Table V , and causes of death in Table VI . (1948 and 1949) due to posterior cuts, i.e. cuts involving the posterior half of the orbital region, the striatum, the premotor area, the region of the external capsule or any combination of these. McLardy (1950) deduces from a study of the brains and clinical records of 101 leucotomy cases that probably as high a proportion of the leucotomized population dies a "delayed operative death" from urnmia or marasmus within five months of the operation as from hMmorrhage within two weeks. He concludes by saying: "The practical intention of the paper is to emphasize the serious danger of 'delayed operative death' from the use of blind leucotomy techniques, including the 'deep' transorbital cut."
I am unable to express any opinion about these findings or about the "deep" transorbital cut but in 7 of my cases where hlemorrhage was the cause of death the operation was done by the transorbital route. I mention this because Freeman (1949) says: "Transorbital lobotomy is simple, quick and safe.
It is recommended particularly for psychiatrists in mental hospitals." Fleming and Phillips (1949) say: "The danger of serious damage to.intracranial blood vessels with this blind operation appears to be small." On the other hand Oltman et al. (1949) report 4 deaths in 107 patients, and McKissock (1951) condemns the operation saying: "The whole technique offends established aseptic surgical principles." I do not want to condemn the operation but only to point out that it is not so safe as some of its protagonists make out.
Not all the leucotomy operations were done by neurosurgeons. In my opinion they should be. Apart from the danger of the operation. I believe that it is only by the application of trained and skilled minds to the problems of leucotomy that advances will be made in technique and knowledge. The only exception that I would make is when it is impossible to get a neurosurgeon and the patients are being deprived of the benefits of treatment; then one must do what one can, but it should be a last resort e*en if the results appear to be satisfactory.
I think that it is permissible to mention as a possible lethal complication of leucotomy three murders committed by leucotomized patients who are now in Broadmoor. There is, however, little or nothing in their histories to suggest that the operations released impulsive actions which were not already overt, though they did nothing to subdue them. One is a man of 35 who developed a catatonic schizophrenic illness at the age of 29 years. He struck a woman in the street under the influence of "voices". In his first mental hospital where he had insulin and E.C.T. he was regarded as violent and hallucinated. After operation he was destructive, violent and incoherent. He attacked fellow patients more than once and finally killed one.
The second is a woman of 32 years who had been regarded as a morally defective aggressive psychopath. As a child she was treated for a violent and uncontrolled temper. She graduated through an Approved School and Borstal to a mental hospital where leucotomy was performed. She absconded and lived the life of a tramp till she had a quarrel with an old man in a bomb shelter and killed him.
The third is a woman of 38 years of superior education and intelligence. For many years she was subject to migraine and to phases of depression with hypochondriasis and obsessional thoughts and actions. She received a great deal of psychotherapy and other psychiatric treatment culminating in leucotomy, all without benefit. She then murdered her daughter and attempted suicide.
As I have already said, it is possible that leucotomy may have influenced the conduct of these patients but their previous history does not suggest that it did do so.
INSULIN
The number of deaths due to insulin treatment of schizophrenia was 44, 24 males and 20 females.
The age distribution is, as might be expected, in sharp contrast with the E.C.T. deaths. 36 were under the age of 35 and only 2 were over 55 years. In respect of irreversible coma these findings are in accord with ihe views of Rivers and Rome (1944) that age, sex and insulin dosage are not significantly related to prolonged coma but that the decisive factor is the total reaction at a given time.
In insulin treatment even more than in other physical treatments avoidance of complications depends on skilled supervision; and better understanding of the complications that do occur depends more on detailed research on individual patients than on the kind of information that comes to me.
CONTINuous NARCOSIS There were 8 deaths during courses of continuous narcosis. All except one, a man of 70 years, occurred in comparatively young patients between the ages of 25 and 45 years. Most of the deaths occurred towards the end of the course of treatment which suggests that the medical care and nursing throughout treatment by continuous narcosis should be strict and unremitting. The causes of death were respiratory in 4 instances, cardiac failure in 3 instances and unknown in 1.
MALARIA TREATMENT SURGICAL OPERATIONS ANAESTHETICS INTRAVENOUS INJECTION DRUGS FOR EPILEPSY
There is little that is relevant to say about the 6 deaths due to malaria treatment or the 6 deaths after operation.
Nor is there much to say about the 13 anesthetic deaths except a reminder that there is a risk of death even in minor procedures for the 13 include operations for incision of a whitlow, removal of toenail, heemorrhoids, bronchoscopy, lumbar puncture, cataract, cystoscopy, stricture and paracentesis. In 9 instances the anesthetic was thiopentone, an anxsthetic that is apt to be used a little light-heartedly because of its comparative safety.
Indeed the whole question of anasthesia and its complications as a precipitating cause of personality changes, prolonged confusion, psychoses, dementia and accelerated death is in need of attention. Meyer and McLardy (1950) say that anoxic catastrophes due to anxsthetics have not yet been accorded the attention which they merit. Anoxia can be caused-by E.C.T. and relaxants as well as by anaesthetics and as patients often receive all three together it seems clear that here is a complex problem requiring skilled study.
Two of the deaths due to intravenous injection followed the intravenous injection of T.A.B. vaccine intended for subcutaneous use. The third was an allergic reaction after intravenous injection of N.A.B.
The 2 deaths due to drugs for epilepsy occurred in mental defectives. One was due to a toxic hepatitis following a severe reaction from a blood transfusion given as treatment for agranulocytosis after IEpanutin and Mesontoin. The other was due to hepatitis following the use of 0 3 gramme of Tridione twice a day for three months.
PSYCHOTHERAPY
No deaths have been reported to the Board of Control as due to psychotherapy, but we have all been taught and have even taught others about the dangers of, for example, analytical treatment in unskilled hands or in inappropriate cases. One would therefore expect to find instances where unskilful or unwise therapeutic interference had precipitated catastrophes such as. suicide or murder. Over 20 psychiatrists experienced in psychotherapy were questioned but to my surprise I could only get two rather dubious instances. Whether this means that psychotherapy is less dangerous than is commonly supposed or whether psychotherapists always choose and treat their patients with unfailing skill or whether the mechanism of rationalization is disproportionately developed in psychotherapists I must leave others to judge.
DISCUSSION
Is the use of empirical methods of treatment justifiable in that they do have a mortality rate, though a small one, and are not used as urgent life-saving procedures? I believe that their benefits far outweigh the disadvantages, provided that they are used with due consideration of the needs of the patient, due assessment of the possible complications-of which death is only one-and provided that they do not lead the psychiatrist to neglect the patient's personal problems.
I know, too, that as a result of the use of treatments such as E.C.T., insulin and leucotomy, hospitals are much pleasanter places both for the patients and for the staff who work in them.
Perhaps most important is to compare treated with untreated patients. I shall not deal with the questions of recovery and improvement or length of stay in hospital. I shall adhere to my subject of death but now with a more cheerful bias as I think it probable that these treatments prevent a great many more deaths than they cause. The effectiveness, for example, of E.C.T. in preventing death is supported by Slater (1950) . In a paper discussing the results of E.C.T. as evaluated by Karagulla (1950) he showed that among the untreated groups the proportion of persons who died was about eight times as great as the proportion of those who died in the treated groups.
Its value in preventing suicide is supported by various workers. Huston and Locher (1948) showed that in a group of patients suffering from involutional psychoses there was 7 % of suicides in those treated without E.C.T. but only 1 % among those who received it. Fetterman et al. (1951) state that of the 100 treated patients whom they followed up for ten years not one committed suicide though prior to treatment 15 had made suicidal attempts. On the other hand out of 10 patients who did not receive E.C.T. 3 committed suicide.
Professor Polonio of Portugal (1951) has publjshed the results of a careful ten-year follow-up comparing 500 patients treated with insulin and E.C.T. with a control group of 500 patients. In the former there was a death-rate of 13-5 % compared with 31-9 % in the latter. In the manic-depressive patients the death-rate was 4X1 % in the treated group compared with 18X9 % in those treated by other methods.
In this country the deaths in mental hospitals due to G.P.I. dropped from 1,353 in 1923 to 164 in 1948 following the introduction of malaria treatment.
CONCLUSION
I appreciate the desire of doctors to be active in relieving human suffering, a desire which may indeed be emotional rather than intellectual or scientific but which, even if it subserves a personal need, is good and even necessary in those who care for other human beings; but a doctor by the very nature of his work must be a responsible person with a proper sense of values, able to decide what is the best treatment for his patient and free to apply it. In doing so he must know the dangers as well as the benefits of being either active or passive so that he can assess them wisely. A psychiatrist, because he so often has to deal with patients incapable of making their own decisions, has an even greater responsibility to bear in this respect and must accept it.
